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PROTECTION OF DARILL FIFE
IN ROTARY DRILLING AGAINST WISTING

' As A, Mezhlumov

kb
Froms Energeticheskiy *Eumn'. [Power«Engineering Bulletin], No 9,
September 1950, Moscow, Fages 26-28,

It ia possible by means of an electro-rotor to obtain a shayrp
reduction in the torsional stresses which develops in the drill plpe
used in rotary drilling, (A, A, Meshlumov "Improving the drive of the
rotary table®, Energetichesiiy Byulleten' (rower-Engineering Bulletin)
No 9, 1949},

The electro-rotor eliminates the complex mechanism of trans-
nission from the electric moters to the rotary table, thereby reducing
, the moment of gyration of the drive and increasing its efficlency.

Being an electrified machine, fully suited to the needs of tech-
nlcal policy in the field of electric drive of industrial machines, the
electro-rotor can bve readily automatized and used, for example, for its
automatic change over from the motor to the generator function thereby
protecting the drill pipe fraom twisting.

When an electroerotor changes over from its motor to its genee
pator function, it stops turning the drill plye and automatically becomes
a machine which relieves the drill pipe from becoming twisted %y the
0 kinetic energy of the rotating masses. FParticular pignificance must
be given the electrosrotor in the highespeed drilling of wells, wherein
present=day rotary tatle speeds reach up to 500 revolutions per minute.
The effectivensss of one of the valuable properties of the electro«roior
= the automatic relief of fha drill pipe from twisting when the bit is
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wedged == depends on the eleotris parameters of the electro retor, I
one wers to visualize the rotating mass of the eleotro=rotor and of the
drill pipe as a kinetic ensrgy condenser,then the effisiency of the re-
generative braking effeat of the eleoctro-rotor can be determined by
comparing the mean discharge capacity being regensrated into the power

J

network with the charging capacity of the electroerotor when function=

ing as a generator.

To determine the mean discharge oapacity that can be regenerated
into the electric power network, we oan utilize the equation of energy
balance in regenerative braling.

In doing this, since the basic cause of twisting of the drill
pipe when the bit is wedged is due to the rotating mass of equirment
above growsd, we shall gimplify the problem by examining the regenera-
tive wraking of only one electro-rotor without considering its connec=
tion with the drill pipe. l

For the assumed condition

A\‘"tﬂ;ﬁjﬁ‘-m =-—[A, - Aj_] =

Mo ﬁ‘_{_ 2
:"‘:'DW(M',_ ”")“KW sec (l)
129,600

is
where Aragtn" the energy which can be regensrated into the network;
A

2 2
A) = 0D’ u the kinetic energy of the rotating masses of the
olectromrotor at the begining of brakings and
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anlod
Ay = -—l-:g- ®  the seme at the end of the regensrative traking.
729,000
Examining the process of regenerative wraking of the elsctro-rotor
in the interval of revolutions from ny to the final speed np, the differs
ontial equation of the motion of the electroerotor functioning as & ge-

nerator can be given &s

where s @ is the slip of the electro-rotor.

Utilising the Kloss equetion, squation (2) can be represented as

M M%m ge m(2+22)
= L b =
gem __g_f_;.'. Sém-ZZ

2
Q D A3
3R "2
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—

From which, after transforming end integrating we obtain

by .
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Since Apggen = P aid o % substituting the values for A regen

and t we obtain

_ GD*p-my)
i 129, 000 o ()

For the design parameters of the electroerotor, the values €

and M gyr. gen s &fter time ¢ has been determined, ocan be found from
the expressions:

R,

> =
VR +xE

L’Lmd

Wi
x,

\ .
m \
Declassified in Part - Sanitized Copy Approved for Release 2012/03/21 : CIA-RDP82-00039R000200160002-1



Declassified in Part - Sanitized Copy Approved for Release 2012/03/21 : CIA-RDP82-00039R000200160002-1
L]

M ye-gen R 4R
Mﬁ)/r. m)otof‘ R,' R +Xr%

where XK,'-'-X‘ +X: is the

w A full reactive resistance at short circuit of the

electro=rotor; and
th-l]e active resistance of the stator winding at the
raking stage.

Substituting in expression (3) the given data of a design variant
of & l~speed electro-rotor with synchronous speeds of 500, 374, 250, and
125 revolutions per minute, with & moment of gyration GI)2 = 2500 kilograme
neter, we obtain

t = 1.7 seconds

From which P 44 from equation (L) will equal

Figurs 1 shows the curves of the moments ¥ = £(a) for the electro-
rotor with the highest step of speed n = 500 rmm end the braking step ng®
125 rpm, .

When the regenerative~twaking time was determined, it was assumed

.5-
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that the slip of the electro-rator at the moment of its change-over
from motor to generator wes s' * O.l., In thiz ease tho electro-rotor
pessing sutomatiocally from point & into point b, changes its slip in
the generator connection, in the process of regenerative treking, from
the initial value 8 444457 ™ « 2.6 to the final value 8 4, 0 = =0.05

at the end of braking (region of curve b = o = d),

The power that the eleotroerotor can charge into the generator
(with 8, &t the minimm mmber of revolutiomsin the motor equal 0.43),
is destermined from the exjression

P Mgyr. gem*m[I-(043)]
AN T

2160125 ). 43
775

= 400 Kw.

Comparing the mean discharge capacity of the energy which can be
regenerated into the network with the braking power which the generator
can charge, we can conclude that with the given electric parameters and
the mement of gyration of the electroerotor, the latter is fully capable
of regenerating into the pewsr network all the kinetic energy of the ro=-
tating masses within the limits of mmbers of revolutions betwcen n, = 500
= (500 x 0,1) = 450 ¥pm to 125 rpm. Thus, after returning most of the
kinetic energy of the rotating masses into the network, and after recon-
neoting the electro-rotor into the motor mede of operation with the mine
imin munmber of revolutions, further irotection of the dril) pipe against
tuieting (should the wedging or the bit contime) will contimue automatically
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through the lowered speod of the electre-rotor (region d = @) of the
curve, IH conmection with this, the maximum power which the electro-
\ rotor can dsvelop and charge into the line when it is changedeover into
the motar function with minimwn mmber of revolutions, 8o comyutations
K show, oan represent 8t bost only 503 of the nominal rating of tho electro=-
rotor, oparating up to the trensition into regonerative breking at the
highest speed step, n = 500 rpm.

The described method of protecting drill pipe ageinst tarlsting
(author's certificate No 80613) introduces also new possibilities in
the automatizing of the rotary drilling method, whieh automatigation
has up to now not received due solution to its roblem,
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